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Tab. 1 Formulations and chemical compositions of the experime-
ntal diets (g/100 g in dry matter)

Contents (%)

Ingredients il
Channel catfish  Hybrid sturgeon
oo 20 45
White fish meal (USA)
Soybean meal 48 20.5
Corn starch 10 12
a- a-starch 6 6
. . 5 5
Mineral premix®
. b 0.4 0.4
Vitamin premix
Fish oil 9 9
. . 0.3 0.3
Choline chloride
Wheat bran 1.3 1.8
( ) Chemical composition (in dry matter)
Crude protein (%) 38.02 45.24
Crude lipid (%) 12.13 13.06
Ash (%) 10.26 9.86
Gross energy (kJ/g) 19.34 20.16
:f Mineral premix (mg/kg diet): Ca(H,PO4)-2H,0,

50000; FeSO,, 6250; C¢H;CaOgSH,0, 8750; ZnSO47H,0, 882.5;
MnSO4-4H,0, 405; CuSO45H,0, 77.5; CoSO4-6H,0, 2.5; KI, 7.5;
NaCl, 2500; MgSO,-7H,0, 37,500; NaH,PO,2H,0, 62500; KH,PO,,

80000; zeolite powder, 1125 ; ° Vitamin premix (mg/kg

diet): A Vitamin A, 110; D; Vitamin Ds, 20; E
Vitamin E, 100; K3 Vitamin K3, 10; C Ascorbic acid,
111; Thiamin, 20; Riboflavin, 20; B¢
Pyridoxine, 20; By, Cyanocobalamine, 2; Folic Acid, 5;
Calcium Patotheniate, 50; Inositol, 100; Niacin, 100;
Biotin, 5; Rice Bran, 3226
fie
9
lh’ s
, 60°C ,
,1h R 60°C ,
B s
, , fi
24.5—-26.47C,
18.2—20.8°C, pH
1 6.8—7.0 12D : 12L,
08:00-20:00 7.2 mg/L,
0.5 mg/L
7d
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(Digesta ratios in stomach, % bw) , 48h ,
= / x100 11:00 17:00 36:00
(Digesta ratios in bowels, % bw) = 7d ,
/ x100 11:00 17:00  05:00
) 2.2 24h
(one-way ANO-
VA) Duncan’s ,  P<0.05 fie , 1—9h
Statistica 6.0 (P<0.05), 11—13h (P<0.05), 15—18h
for Windows (P<0.05), 24h
5 (P<0.05)(  3) fie , 1—9h
., %h (P<0.05),
2.1 , fifg 11—15h (P<0.05), 18—24h
(P<0.05)( 3)
1 , , 1—7h

(P<0.05), 9—11h
, 24h

(P<0.05), 13—18h
(P<0.05)(  4)



879

0.06

0.05

0.04

0.03

0.02

H %
Daily feeding rate/(% bw)

0.01

0.00

0.07

0.06

0.05

0.04

0.03

0.02

H %
Daily feeding rate/(% bw)

0.01
0.00

0.07

0.06

0.05

0.04

0.03

0.02

H %
Daily feeding rate/(% bw)

0.01
0.00

0.07
0.06

0.05

2

0.04

H#

Daily feeding rate/(% bw)

0.03
0.02

0.01

Fig. 1

o — URHLfr 1R
Once-perday satiation feeding

F o SRR ¢

Continuous feeding with fixed interval

06:00 09:00 12:00 15:00 18:00 21:00 24:00 03:00

Day 3

DE

0 . . L . L A . )
06:00 09:00 12:00 15:00 18:00 21:00 24:00 03:00

FEWLET [A] Feeding time/h
1

val (Mean+SE, n=3)

5

5

(P<0.05);

EEHFEES

Daily feeding rate/(% bw)

EE-FEES

Daily feeding rate/(% bw)

EEFEES

Daily feeding rate/(% bw)

R

Feeding rate/(% bw-d ")

fi

0.07

0.06

0.05

0.04

0.03

0.02

0.01
0.00

0.07

0.06

0.05

0.04

0.03

0.02

0.01
0.00

0.07

0.06

0.05

0.04

0.03

0.02

0.01
0.00

0.06

0.05

0.04

0.03

0.02

0.01

0.00

06:00 09:00 12:00 15:00 18:00 21:00 24:00 03:00

Day 4

Sy
L The average E E
ingestion rhythm

06:00 09:00 12:00 15:00 18:00 21:00 24:00 03:00
ML 1] Feeding time/h

( + , n=3)

Variations of diet feeding rhythm of channel catfish under a once-per-day satiation feeding and a continuous feeding at a fixed inter-

(P<0.05),

Means with different lowercase letters are significantly different at P<0.05 under a once-per-day satiation feeding at each sampling time point. Means with
different capital letters are significantly different at P<0.05 under a continuous feeding at a fixed interval at each sampling time point; the same applies bellow
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Fig. 2 Variations of diet feeding rhythm of hybrid sturgeon under a once-per-day satiation feeding and a continuous feeding at a fixed
interval (Mean+SE, n=3)
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DIET FEEDING RHYTHM AND GASTROINTESTINAL EVACUATION TIME OF
JUVENILE CHANNEL CATFISH AND HYBRID STURGEON

DONG Gui-Fang"®, YANG Yan-Ou?, CHEN Lu"? LI Hui', YAN Bo', LUO Ping-Yuan' and SU Bo'

(1. Hubei Key Laboratory of Animal Nutrition and Feed Science, Wuhan Polytechnic University, Wuhan 430023, China; 2. College of
Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China; 3. Freshwater Aquaculture Collaborative In-
novation Center in Hubei Province, Wuhan 430070, China)

Abstract: A once-per-day satiation feeding (one day was divided into eight time periods, each time period was used as
one treatment, the fish of each treatment was fed to apparent satiation once a day) and a continuous feeding with fixed
interval (one day was divided into eight time periods, the fish of each tank was fed to apparent satiation, eight times a
day) were used to investigate the diet feeding rhythm of channel catfish and hybrid sturgeon, and gastrointestinal
evacuation times of the tested fish after feeding during a 24h collection period were also studied. The results showed
that channel catfish exhibit a 24h diet feeding cycle and the two feeding peaks appeared at the 06:00 and 18:00 time
periods, respectively under two feeding scenarios (P<0.05). Hybrid sturgeon displayed a 24h diet feeding cycle and the
three feeding peaks appeared at the 11:00, 17:00, and 05:00 time periods, respectively under a once-per-day satiation
feeding. However, hybrid sturgeon displayed a 48h diet feeding cycle and the three feeding peaks appeared at the 11:00,
17:00 and 36:00 time periods, respectively under a continuous feeding with fixed interval. Stomach digesta ratio of
channel catfish decreased sharply after a 1—9h feeding (P<0.05), and it reached a minimum after the 24h feeding. But
the bowel digesta ratio of the channel catfish increased sharply after a 1—9h feeding, and it achieved the maximum
value after the 9h feeding and it achieved the minimum value after the 24h feeding. Stomach digesta ratio of hybrid
sturgeon decreased sharply after a 1—7h feeding (P<0.05), and it reached a minimum after the 24h feeding, but the
bowel digesta ratio of the fish increased sharply after a 1—7h feeding and it reached the minimum value after the 24h
feeding. Our results indicated that channel catfish and hybrid sturgeon exhibited the different diet feeding rhythms under
two feeding scenarios, and their diet feeding rtythms were not only affected by their gastrointestinal evacuation time,
but also by the different feeding time. The present results suggested that the optimal feeding period were dawn
(05:00-06:00) and dusk (17:00-18:00) in cultured of juvenile channel catfish and hybrid sturgeon.

Key words: Diet feeding rhythm; Once-perday satiation feeding; Continuous feeding with fixed interval; Gastrointestinal
evacuation time; Channel catfish; Hybrid sturgeon



